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SUBSEA TUBING HANGER ASSEMBLY FOR AN OIL OR GAS WELL 
Field of the Invention 

This invention relates to a subsea tubing hanger assembly 
5 for connection to a subsea tree of an oil or gas well. 

Background Art 

A tubing hanger is installed in a well in order to achieve 
a conduit between a producing reservoir of oil or gas and 

10 the surface and to provide well control and protection to 
the localised environment. The tubing hanger is used to 
support tubulars that also aid in retrieving these 
hydrocarbons. Typically these tubulars can range from 2- 
3/8 inch outside diameter to 9-5/8 inch outside diameter. 

15 A typical tubing hanger is about 18-3/4 inch in outside 
diameter at the top and 9-5/8 inch at the bottom, and is 
designed to fit to a subsea tree of the well where it is 
pressure tested. 

2 0 In the majority of subsea wells, the quality of the 

produced fluids and the addition of components such as 
subsurface safety valves and bottom hole pressure gauges 
require that small capillary tubing be installed in the 
well. The capillary tubing can be in the form of a 

25 control line used to transport chemicals to chemical 
injection valves or to provide hydraulic fluids to 
mechanical devices. The capillary tubing can also be in 
the form of I-wire (have I-wire installed internally) used 
to transport electrical signals to and from downhole 

30 devices such as pressure gauges. 

In a typical offshore installation, the capillary tubing 
is clamped to the tubing as it is run into the well, and 
then terminated at the tubing hanger. The connection of 
35 the capillary tubing to the hanger is time consuming and 
difficult, bearing in mind that this operation is often 
performed on a floating offshore rig, and sometimes in 
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severe weather conditions* Typically the control line is 
connected to the hanger between a shroud and a tubing in 
the form of a pup joint through which the hydrocarbons 
flow. The capillary tubing must fit between the shroud 
5 and pup joint and be connected and tested pressure tight. 
The time to make up these connections can be considerable, 
therefore adding significantly to the cost of installing 
the capillary tubing in a well. 

10 Summary of the Invention 

The object of the invention is to overcome this problem. 

The invention therefore provides a subsea tubing hanger 
assembly for connection to a subsea tree of an oil or gas 
15 well, comprising: 

a tubing hanger having at least one control 

conduit; 

a joint coupled to the tubing hanger; 

a .shroud coupled to the tubing hanger and 
20 surrounding the joint; 

at least one extension capillary tubing connected 
to the at least one conduit and extending between the 
shroud and the joint to a position exterior of the shroud; 
and 

25 a capillary tubing connector on the at least one 

capillary tubing exterior of the shroud to enable 
connection of the extension capillary tubing to a 
capillary tubing of the well. 

30 Since the hanger assembly is provided with the extension 
capillary tubing which extends to the exterior of the 
shroud and has the connector exterior of the shroud, the 
extension capillary tubing can be much more easily 
connected to the capillary tubing of the well on a 

35 floating offshore rig, thereby significantly reducing the 
time for making the connections, and therefore the cost in 
installing the capillary tubing. 
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Preferably the joint is a pup joint. However, in some 
cases a full joint may be used. 

5 Preferably a plurality of extension capillary tubings are 
connected to respective conduits of the hanger and which 
extend to a position exterior of the shroud and have a 
respective connector for connection to respective 
capillary tubing of the well. 

10 

Preferably the or each connector is in the form of a 
ferrule nut, autoclave or jam nut fitting. However, other 
connectors used for joining capillary tubing to a fixed 
point could be used. 

15 

Preferably the or each extension capillary tubing is 
connected to an anti- torque mechanism for at least 
reducing rotation of the extension capillary tubing when 
the capillary tubing of the well is connected to the 
20 connector. 

Preferably the mechanism comprises a shroud plate located 
between the pup joint and the shroud and having an 
aperture for each of the extension capillary tubing to 
25 hold the extension capillary tubing and prevent rotation 
of the extension capillary tubing to thereby prevent 
torque from being applied through the extension capillary 
tubing to the connection between the extension capillary 
tubing and the hanger. 

30 

Preferably the extension capillary tubing has a cross- 
sectional shape at least ,at the location where the 
extension capillary tubing passes through the aperture of 
the shroud plate which matches the shape of the aperture 
35 to prevent rotation of the extension capillary tubing 
relative to the plate. 
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Preferably the cross- sectional shape is hexagonal, but 
other cross-sectional shapes or anti- torquing devices 
could be used. 

5 Brief Description of the Drawings 

A preferred embodiment of the invention will be described, 
by way of example, with reference to the accompanying 
drawings in which: 

Figure 1 is a view of a tubing hanger assembly 
10 according to the preferred embodiment of the invention; 
and 

Figure 2 is a view of a shroud plate used in the 
embodiment of Figure 1. 

15 Detailed Description of the Preferred Embodiment 

With reference to Figure 1, a tubing hanger assembly 10 is 
shown which comprises a tubing hanger 12. The tubing 
hanger 12 includes a plurality of conduits 14 (only one 
shown) through which fluid or electrical wires can pass to 

20 respective capillary tubing either in the form of a 

control line in the case of a fluid, or an I -wire in the 
case of an electrical signal, or in the form of a fibre 
optic line in the case of downhole fibre optics equipment. 

25 A pup joint 16 is connected to the tubing hanger 12 and 
forms a piping through which hydrocarbons can pass from 
the reservoir (not shown) which is tapped by the well (not 
shown) to the surface for further processing. 

3 0 A shroud 20 surrounds the pup joint 16 and terminates 

before the end of the pup joint 16 as is clearly shown in 
Figure 1. A plurality of extension capillary tubing 30 
(seven tubings in the embodiment of Figure 1 of which only 
six can be seen in that figure) are connected to 

35 respective conduits 14 by, for example, providing a screw 
threaded bore 15 in the tubing hanger 10 into which a 
screw threaded end 30a of the extension capillary tubing 
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13 is screwed. The extension capillary tubing 30 extends 
between the shroud 20 and the pup joint 16 to a position 
exterior of the shroud 20. Most preferably the extension 
capillary tubing 13 terminates at a position between end 
5 20a of the shroud 20 and the end 16a of the pup joint 16. 

Each of the capillary tubings 30 is provided with a 
connector 40 at its end which is exterior of the shroud 
20. The connector 40 may be in the form of a ferrule nut, 

10 autoclave or jam nut fitting or other similar type 

connections. The connectors 40 enable capillary tubing 50 
of the well to be connected to the capillary extension 
tubing 30 to thereby provide a continuous capillary 
tubing, either in the form of a control line for fluids or 

15 an I-wire for electrical signals between the tubing hanger 
12 and the subsea tree of the well to which the tubing 
hanger assembly is to be coupled. 

Because the connectors 14 are exterior of the shroud 20, 
20 the capillary tubing 50 is much more easy to connect than 
if no extension capillary tubing is provided, and it is 
therefore necessary to attempt connection of the capillary 
tubing 50 direct to the tubing hanger 12. Thus, the 
amount of time, and therefore the cost of forming the 
25 required connection of the control line or I-wire is 
greatly reduced. 

A shroud plate 60 is preferably provided between the 
shroud 20 and the pup joint 16, and is best shown in 

30 Figure 2. The shroud plate 60 is generally annular in 

configuration and has a central hole 62 which accommodates 
the pup joint 16. The plate 60 can be connected to the 
pup joint 16 and/or shroud 20 to thereby secure the plate 
in position. The plate 60 has a number of apertures 66. 

35 A respective one of the extension capillary tubings 30 
passes through a respective one of the apertures 66. As 
is best shown in Figure 2, the apertures 66 have a 
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hexagonal shape and the extension tubings 30 are also 
provided with a corresponding hexagonal shape, at least at 
the position where the tubings 30 pass through the plate 
60. The tubing 30 is a tight fit in the apertures 66, and 
5 the shape of the apertures 66 and corresponding shape of 
the tubings 30 prevents rotation of the tubings 30, and 
therefore prevents torque from being applied through the 
length of the extension tubings 30 to the screw threads 15 
and 30a when a wrench is used to connect the connectors 40 
10 to the tubings 50. Thus, screw thread connection 15 and 
30a is therefore not likely to be loosened or undone 
during coupling of the extension tubings 30 to the tubings 
50 . 

15 The connectors 40 may themselves have a hexagonal shape to 
make it easy for a wrench to be applied to the connectors 
during the coupling of the connectors 40 to the capillary 
tubing 50. 

20 Since modifications within the spirit and scope of the 
invention may readily be effected by persons skilled 
within the art, it is to be understood that this invention 
is not limited to the particular embodiment described by 
way of example hereinabove. 
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